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Abstract 
The ever growing demand of power for socio-economic development, the conventional energy 
sources have almost become obsolete for nurturing this demand, thus opening new avenues to 
harness power from the non-conventional sources effectively and efficiently. Photovoltaic is 
one of the prospective solutions for this crisis. But, the efficiency is dependent on 
continuously varying various factors such as irradiance, cell temperature, dust, sunlight's 
spectral density. Photovoltaic is a non-conventional and environment friendly technique 
which has various challenges to overcome. Since the cost of installation systems is more, 
tapping maximum energy from an installed system is a technical and economical challenge. 
Fuzzy Logic is found to be one suitable method to implement an MPPT system for a 
photovoltaic source compared to other conventional MPPT algorithms like hill climbing, 
incremental conductance and perturbation and observation. Here the paper presents a 
modeling and simulation of fuzzy logic control based MPPT for grid connected photovoltaic 
system using boost converter which  enhance the efficiency and robustness of the solar 
photovoltaic (PV) power generation . 
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INTRODUCTION 
The work is about to design the Maximum 
Power Point Tracking Controller for a grid 
connected Solar Photovoltaic System 
implemented by Fuzzy Logic method 
based Artificial Intelligence approach. The 
proposed scheme focuses on some known 
problems and challenges for transformer 
less inverters. To realize better utilization 
of PV modules and maximize the solar 
energy extraction, a fuzzy logic based 
distributed maximum power point tracking 
control scheme is applied to both single- 
and three-phase multilevel inverters, which 
allows independent control of each dc-link 
voltage from the boost converter. For 
three-phase grid-connected applications, 
PV mismatches may introduce power  
quality issues as unbalanced power supply 
is leading to introduction of harmonics in 
the grid to which it is tied. 
To track the maximum power available at 
a particular instant, we make use of 
Maximum Power Point Techniques to 
intelligently drive the DC-DC boost 
converter. A fuzzy logic controller is used 
to achieve maximum power point and the 
modular multilevel inverter regulates the 
dc link voltage and synchronizes the grid 
voltage and current which helps to achieve 
unity power factor operation, also provides 
high dynamic performance and power 
quality injected into the grid. 
 
METHODOLOGY 
The proposed scheme makes a study of the 
harmonic profile of Grid connected PV 
system for different MPPT methods 
including perturbation & observation 
incremental conductance and Fuzzy logic 
controller. The PV simulation system used 
is set up under Matlab / Simulink 
environment. After accomplishing the 
  
 
 
2 Page 1-5 © MAT Journals 2017. All Rights Reserved 
 
Journal of Controller and Converters  
Volume 2 Issue 2  
model of PV modules, and fuzzy rule 
MPPT systems are combined with it to 
complete the PV simulation system. The 
proposed fuzzy MPPT sets the optimum 
DC bus voltage reference for the inverter 
which indeed the output of dc–dc boost 
converter. The DC link intern connected to 
a inverter whose output is connected to the 
grid. Maximum Power Point Tracking 
control for photovoltaic power systems is 
implemented by fuzzy inference method. 
A Rule-Based Fuzzy Logic Controller and 
a PWM Inverter in Photo-voltaic Energy 
Conversion Scheme is hardware 
implemented by microcontroller. Here 
only the prototype model is described. 
 
 
Fig. 1.   Block diagram of fuzzy logic 
based MPPT for grid tied PV 
 
The block diagram representation for grid 
connected PV system is as shown in Fig.1. 
In this PV array is connected to dc-dc 
converter. The fuzzy logic control based 
MPPT and gate generator arrangement is 
used to provide switching pulses for dc-dc 
converter.  Fuzzy logic control based 
MPPT produces a reference by using 
feedback voltage and power taken from 
the PV array, for the converter .PWM 
generator produces switching signal for the 
dc-dc converter, These reference signals 
are given to sinusoidal pwm generator 
which produces six switching pulses for 
the inverter. The overall system uses a 
high efficiency fuzzy logic control based 
MPPT and buck converter, produces PV 
array voltage corresponding to the 
maximum power. 
 
 
 
Computational Flow and Algorithm 
The algorithm to change the duty cycle to 
the boost converter is shown in Fig .2. 
 
Fig.2. Flow chart of the algorithm 
adapted. 
 
The current and voltage references are 
taken at periodic intervals to calculate 
power. The samples of voltage and current 
are taken at two different sampling 
intervals, power at those two sampling 
intervals are calculated. If power at present 
sampling interval is greater than the 
previous and present voltage sampling is 
greater than previous voltage sampling, 
present duty cycle has to be reduced from 
the previous duty cycle.  
 
If power at present sampling interval is 
greater than the previous and present 
voltage sampling is less than previous 
voltage sampling, present duty cycle has to 
be increased from the previous duty cycle.  
 
If power at present sampling interval is 
lesser than the previous and present 
voltage sampling is greater than previous 
voltage sampling, present duty cycle has to 
be increased from the previous duty cycle.  
 
If power at present sampling interval is 
lesser than the previous and present 
voltage sampling is lesser than previous 
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voltage sampling, present duty cycle has to 
be reduced from the previous duty cycle.  
The sampling intervals are taken 
periodically and the process flow is 
maintained continuously. 
 
 
Fig.3. Computational flow diagram of 
Fuzzy Logic Controller(FLC) 
 
The computational flow diagram shown in 
Fig.3., shows how the analog signals are 
converted to fuzzy set variables and how 
they are processed by the Fuzzy Inference 
Engine to give the fuzzy output that 
changes the duty cycle. 
 
ERROR signal is generated as the ratio of 
difference in power at sampling intervals 
to difference of current in those two 
sampling intervals. Change in error is 
generated as the difference of those error 
signals generated at two sampling 
intervals. Fuzzification of inputs and 
outputs is done by using different 
membership functions like 
NegetiveBig(NB),Negetivesmall[NS],Zero
Error[ZE],positiveBig[PB],PositiveSmall[
PS].Inference Engine is developed by 
using Fuzzy Rule base by Mamdani’s 
model .At the end defuzzification of the 
output variable is done to get the crisp 
value of the change in duty cycle to be 
made using Centre of Gravity method. The 
current and voltage references are taken at 
periodic intervals to calculate power. The 
ratio of the difference between samples of 
power at two sampling intervals to the 
difference between voltage at same two 
sampling intervals is taken as an input 
variable error .The difference between two 
consecutive error samples is considered as 
change in error ,another input. These 
inputs are processed by fuzzy inference 
rule base to get the output change in delta, 
whose crisp value actually changes the 
duty cycle of the Boost converter to ensure 
harnessing the maximum power from PV 
module at any instant of time. This 
algorithm is implemented in C language 
and incorporated in LPC2148 Mini Board 
to drive the multi vibrator  IC CD4047BE. 
 
EXPERIMENTAL SETUP 
Consider the experimental setup as shown 
in the fig.7. The FLC algorithm is 
implemented in C language and 
incorporated in LPC2148 Mini Board for 
the prototype implementation. LPC2148 is 
based on 16/32 bit ARM CPU with real 
time emulation and embedded trace 
support, with 512 KB flash memory. 
Clock rate is moderately good enough 
provided by 12MHz crystal on socket. The 
processed data according to the algorithm 
from the ARM processor is given to the 
gate of boost converter though the multi 
vibrator IC CD4047BE.This is best suited 
IC for converters gate pulse triggering 
operation.  
 
 
Fig.4. LPC 2148 ARM processor pin 
diagram 
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Pin configuration diagram is as shown in 
Fig.4., for LPC2148. The processor’s pins 
13, 14 are used as input pins to get 
samples of voltage and current inputs from 
the PV array and pin 15 is used as output 
pin. It will be connected to CD4047BE pin 
13 and the IC generates gate pulses at its 
output pin 10 as shown on Fig 5, which in 
turn connected to gate terminal of boost 
converter of topology as shown in Fig.6.  
 
 
Fig.5. Multi vibrator IC CD 4047 
 
 
Fig.6. Boost Converter Topology 
 
Further the Boost converter is connected to 
inverter. Conditioned power from the 
inverter is fed to the inverter, in the 
prototype a LED bulb is connected to 
represent load side i.e grid. Photograph of 
the prototype model is shown in Fig.7. The 
Prototype uses a 12 V solar panel, Boost 
converter and inverter designed on a PCB.  
 
 
Fig.7. Experimental Setup 
 
RESULTS 
Overall system is modeled in MatLab 
Simulink for three phase systems. 
Fuzzification of inputs and outputs is done 
by using different membership functioins 
like NegetiveBig(NB), Negetive 
small[NS], ZeroError[ZE], 
positiveBig[PB],PositiveSmall[PS]. 
Inference Engine is developed by using 
Fuzzy Rule base by Mamdanismodel .At 
the end defuzzification of the variable is 
done to get the crisp value by using Centre 
of Gravity method. By following this 
algorithm the duty cycle oscillates at the 
point of maximum power to a minimal 
extent.    
The Prototype uses a 12 V solar panel, 
Boost converter and inverter designed on a 
PCB. The prototype is successfully tested 
by using an SMPS at the input of the Boost 
converter. The duty cycle changes at the 
gate are witnessed by using a CRO. 
Maximum power is ensured by the 
glowing intensity of the LED bulb.  
 
CONCLUSION 
The prototype of the system is built for a 
simple single phase low voltage system. 
The proposed system could be modularly 
implemented for high voltage system to 
enhance overall system efficiency and ease 
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of grid connectivity. The power extracted 
from the PV array increases by the fuzzy 
based MPPT independent of the PV panel 
characteristics and varying weather 
conditions showing its effectiveness and 
feasibility at affordable cost. 
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